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(57) ABSTRACT 

The invention relates to a nonwoven material having elastic 
properties aligned in one direction, consisting of either one 
multilayer composite including at least one layer in which 
fibers or filaments made of an elastic polymer are contained, 
or of a homogeneous fiber and filament mix in which a 
portion of the fibers consists of an elastic polymer, wherein 
in each case a larger part of the fibers or filaments is aligned 
in a direction under the application of heat which extends 
transversely to the direction in which the nonwoven material 
is elastic. The invention furthermore relates to a method for 
the manufacture of the nonwoven material and to an appa 
ratus to carry out the method. 
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NONWOVEN MATERAL WITH ELASTIC 
PROPERTIES, RELATED PRODUCTION METHOD 

AND DEVICE THEREFOR 

0001. The invention relates to a nonwoven material hav 
ing elastic properties. 
0002 The term “fibers” used within the framework of 
this invention relates both to Staple fibers and to continuous 
fibers (filaments). 
0003. Due to their versatile application and the unique 
product properties which can be achieved, nonwoven mate 
rials are widespread in the most varied application areas 
today. For instance, nonwoven materials are used in the area 
of hygiene products, medical products, protective clothing, 
cleaning tissues, packaging materials, depths filters, auto 
mobile fitting materials, construction materials and in many 
other areas. The function of the nonwoven materials in this 
use can be defined as follows: 

0004 protective and barrier function; 
0005 liquid transport and absorption properties; 
0006 filtration, separation or retention of particles; 
0007 reinforcement. 

0008 One of the main disadvantages of the nonwoven 
materials in the prior art, for example of needlepunched or 
Spunlace, Spunbonded or Spunmelted nonwovens, is that 
they do not have any elasticity or stretchiness or have them 
only to a very limited degree. The problem furthermore 
exists that nonwoven materials of the prior art, for example 
Spunmelted composite products, lose their material proper 
ties, for example the liquid barrier function, on Stretching of 
the material. 

0009 Increasing demands and needs of consumers and 
market requirements derived from this result in new 
demands on the nonwoven materials, with following key 
parameters being important: 

0010 new, consumer-focused properties; 
0011 higher performance capability and increased 
comfort with lower costs; 

0012 product flexibility for easier adaptation to fast 
changing market trends and product designs, 

0013) 
0014 economic manufacturing methods for the provi 
Sion of nonwoven materials. 

constant product quality; 

0.015 To satisfy market demands, it is necessary to pro 
vide nonwoven materials provided with elastic properties in 
the most varied areas, for example to improve the properties 
of diapers, personal care products for women, protective 
mats, poster materials and Similar, where it is a question of 
providing an improved fit, with the other positive properties 
having to be maintained. 
0016 Various attempts have already been made to pro 
vide nonwoven materials with elastic properties. However, 
Solutions only resulted which are very complex and were 
thus expensive and which were inadequate with respect to 
comfort and to the barrier properties. For example materials 
having elastomeric properties were thus worked into the 
nonwoven materials, with the elasticity being produced by a 
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combination of the nonwoven material with elastic Stretch 
ing material or elastic bands made of natural or Synthetic 
rubber. 

0017 Disposable products consisting of the aforesaid 
nonwoven materials only have low spread experience Since 
they are comparatively expensive. 

0018. Another attempt to produce elastic properties in 
nonwoven materials results, for example, from the U.S. 
Reissue Pat. No. 35,206 in which composite materials 
consisting of non-elastomeric fibers are Stretched under heat 
to reduce the pore size for use in filtration processes. This 
material has a poor recovery property after a corresponding 
Stretching or an overall low Stretchability. 
0019 Polyurethane foam has, for example, been used in 
the prior art or an elastic film material has been combined 
with the nonwoven material. Another prior art is known 
from U.S. Pat. No. 5,5851,935 which relates to a laminated 
elastomeric material which is elastic in cross-section. This 
laminate contains an elastomeric film having one or two 
layers of nonwoven material which consists of carded ther 
moplastic stable fibers and is spot bonded thereto. The use 
of Specific polystyrene copolymers in individual meltblown 
layers, such as resulted for example from U.S. Pat. No. 
5,324,580, had already been presented as another possibility. 
0020 All nonwoven materials already known, such as 
needlepunched, spunlaced, Spunbond or Spunmelt products, 
Suffered from the disadvantage that they only have a slow 
recovery property, elasticity and Stretchability. A whole 
Series of previously known nonwoven materials Such as 
Spunmelt composite products moreover lose their functional 
properties Such as the liquid barrier property and the recov 
ery property if they are Stretched during use. 
0021 Elastic films have a low breathability, or none at all, 
very differently to nonwoven materials. Where foam was 
used in the prior art, there is no breathability at all. 
0022. The composite materials in accordance with the 
prior art were manufactured by relatively complex offline 
Solutions in that the Starting nonwoven materials were 
bonded to the elastic film layers or the elastic foam offline. 
0023. Due to their structure, the meltblown nonwoven 
materials in accordance with the prior art only have a low 
Strength and wear resistance. Conventional polypropylene 
meltblown nonwovens are furthermore very brittle, this 
means that they have no elasticity, which has the result that 
their barrier properties fall greatly on corresponding Stretch 
ing during their use. 
0024. The industrial use of meltblown nonwovens is only 
reduced to niche applications due to these disadvantages. 

0025 Nonwoven laminates made of elastic net fabrics, 
elongated yarns/filaments or woven Structures can be named 
as further elastic materials. These laminates are compara 
tively expensive and do not permit any homogeneous mate 
rial processing. 

0026. It is now the object of the present invention to 
provide a nonwoven material which has elastic properties, 
on the one hand, for instance a very high Stretchability and 
a very good recovery property. On the other hand, the usual 
advantages of nonwoven materials, namely the breathability, 
the barrier property and the tensile Strength should be 
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maintained. In this connection, in particular the liquid bar 
rier property, but also the particle retention property, is to be 
understood by barrier property. Furthermore, an improved 
wearing feeling and touching properties, comfort, good 
opaqueness and a homogeneous textile can be achieved at 
low cost without the disadvantages of laminates. 
0027. In accordance with the invention, this object is 
solved by the feature combination of claim 1. 
0028. Here, a nonwoven material is proposed which has 
elastic properties aligned in one direction and consists either 
of a multilayer composite comprising at least one layer in 
which fibers or filaments of an elastic polymer are contained 
or of a homogeneous fiber and filament mix in which Some 
of the fibers consist of an elastic polymer. In addition, a 
respective larger part of the fibers or filaments is aligned 
under the application of heat in a direction extending trans 
versely to the direction in which the nonwoven material is 
elastic. The share of elastic polymer advantageously 
amounts to at least 10% by weight. The good elasticity 
properties and excellent recovery properties of the material 
can be achieved by the combination of the Selected materials 
with the alignment of most fibers or filaments in one 
direction under the application of heat. The barrier func 
tions, which were achieved by the manufacture of microfi 
bers or microfilaments provided with elastic properties, can 
particularly advantageously also be maintained during the 
use of the materials, that is with correspondingly frequent 
Stretching. 

0029 Preferred aspects of the invention result from the 
dependent claims following on from the main claim. 
0030 The multilayer composite can accordingly contain 
elastic meltblown fibers and spunbond fibers. 
0031. The elastic meltblown fibers can comprise bicom 
ponent fibers with an elastic portion. The added spunbond 
fibers do not necessarily have to be elastic. 
0.032 The homogeneous fiber mix can consist of a 
needled felt and/or of a spunlaced product in which elastic 
fibers have been added. 

0033. A homogeneous fiber mix of a needled felt and/or 
of a Spunlaced product can be combined with at least one 
layer of elastic meltblown fibers and/or spunbond fibers. 
0034. The composite and the needled felt and the spun 
laced product can also contain Viscose or natural fiberS Such 
as cellulose in addition to Synthetic fibers. 
0035. One or more meltblown layers (M) can be arranged 
between one or more spunbond layers (S), for example in the 
order SM, SMS, SMMS, SSMMS, SSMMSS, with the 
elastomeric layers being contained at least in one meltblown 
layer. 

0.036 The elastic nonwoven layer can be a liquid bar 
rier-or a particle retention layer. 
0037. The properties as a liquid barrier layer or a particle 
retention layer can also be maintained after Straining or 
Stretching of the nonwoven material. 
0.038. The product stretchability can amount to up to 
700%, preferably 50-400%. The recovery property, which is 
also designated as the recovery in English, can amount to at 
least 60% on a two-fold drawing by 100%. On a two-fold 
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drawing by 150%, it can amount to at least 50%. The 
preferred range of the recovery property lies at least at 80% 
on a two-fold drawing by 100% and at least at 70% on a 
two-fold drawing by 150%. 
0039 The nonwoven material in accordance with the 
invention is preferably breathable and hydrophobic. 
0040. The treatment with a hydrophilic coating material, 
for example with a Surface-active agent, or with additives 
results in hydrophilic properties of the nonwoven Such as 
moisture absorption and fluid transport. 
0041) If polymers with elastic properties are used as 
meltblown fibers, they should preferably have similar flow 
properties with respect to the rheological properties and 
Viscosity properties as polypropylene. Such a material can 
preferably be manufactured on the fabrication machines for 
conventional nonwoven materials (FIG. 7), which consist of 
polypropylene, for example. The material is preferably 
manufacturable on an industrial production plant with high 
productivity, for example on Reicofil plants. 
0042. In accordance with a particular aspect of the inven 
tion, the meltblown fibers can consist of the following 
mixture: more than 60% by weight of a triblock copolymer 
consisting of 70% by weight styrene-ethylene/butylene 
styrene and 30% by weight styrene-ethylene/butylene, 
where the polystyrene share of the polymer is 14% by 
weight (e.g. Kragon G(R), 5-35% by weight polypropylene, 
which is Suitable for processing in the meltblown processes, 
and an anti-blocking agent to improve the flow properties. 
Mixtures without anti-blocking agents, e.g. consisting of 
75% Kraton G and 25% MFR 800 PP, have a reduced 
processing capability on the use of meltblown equipment, 
which is due to the reduced flow properties and thus to the 
reduced performance of the extruder and of the nozzle. 
0043. The meltblown fibers can also consist of an elastic 
polyolefin, for example of a metallocene-catalyzed copoly 
mer of the polyethylene and/or polypropylene. 
0044) The meltblown fibers can also consist of a thermo 
plastic elastic polyurethane. 
0045 With a multilayer design, in addition to at least one 
meltblown layer with elastic fibers, spunbond layers made of 
one of the following materials can be present: of polyolefin 
or polyester, or bicomponent polymer based on polypropy 
lene and polyethylene, or of a polypropylene or polyester 
mixed with a bicomponent polypropylene/polyethylene, or 
of an elastic polymer Such as a polyurethane, polystyrene 
block copolymer or an elastic polypropylene and/or polypro 
pylene. 
0046) The spunbond layers and/or meltblown layers can 
have a different structure within the framework of the 
invention. 

0047 The individual layers of the multilayer design can 
be bonded to one another by needlepunching, Spunlacing, by 
thermobonding, by calendering with Smooth rolls and/or 
engraved rolls and/or infrared bonding. 
0048. The basis weight of the multilayer design can 
amount to between 7 g/m to 400 g/m, with the elastic 
meltblown layers amounting to 1 to 60% by weight. 
0049. The basis weight of the needlepunched nonwoven/ 
Spunlaced product or needlepunched nonwoven as a multi 
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layer design together with elastic meltblown layers can 
amount to 40-700 g/m, with the elastic meltblown layers 
amounting to 1 to 60% by weight. 
0050. The meltblown layer provided with elastic proper 
ties can have a fiber thickness of 0.01 to 1.2 denier, prefer 
ably 0.01 to 0.5 denier. 
0051 A further part of the invention consists of a method 
of manufacturing one of the aforesaid nonwoven materials. 
After manufacture of a nonwoven material from one of the 
materials described above, the method in accordance with 
the invention now consists of drawing the prefabricated 
nonwoven material web either in the running direction or 
transversely to the running direction for the alignment of the 
fibers or filaments under the application of heat. A respective 
elasticity in a direction perpendicular to the drawing direc 
tion is generated by the corresponding drawing under the 
application of heat and by the alignment of the fibers and 
filaments thus achieved. 

0.052 To generate the elastic properties of the nonwoven 
material in the longitudinal direction and the increase of the 
basis weight belonging thereto, the transport Speed can be 
lowered more, measured in %, in the longitudinal direction 
than the width increase in %. The nonwoven material web is 
hereby widened, whereby elastic properties result in the 
longitudinal direction and overall at the increase of the basis 
weight. To generate the elastic properties of the nonwoven 
material in the transverse direction and the increase of the 
basis weight belonging thereto, it is thereby generated that 
the width restriction, measured in %, is higher than the 
transport Speed in the longitudinal direction. 
0.053 An apparatus in accordance with the invention to 
carry out the aforesaid method comprises an oven and at 
least one drawing device to draw the nonwoven material 
web. 

0.054 The drawing device in this process can have two 
wheel-shaped gripping apparatuses arranged to the Side of 
the nonwoven material web and having receiving regions 
arranged at their periphery to grip the nonwoven material 
web for the drawing of the nonwoven material web in the 
direction transverse to its transport direction. 
0.055 The drawing device can preferably consist of at 
least two oppositely disposed rolls to draw the nonwoven 
material web in the direction longitudinal to its transport 
direction, the nonwoven material web being fixed by friction 
by Said rolls and being pulled at a higher speed compared to 
the entry speed of the nonwoven material web into the oven 
So that the nonwoven material web is pulled in the longi 
tudinal direction. 

0056. A temperature is advantageously set in the appa 
ratus inside the Oven between the Softening point and the 
melting point of the respectively processed thermoplastic 
fibers. 

0057 The processing speed of the nonwoven material 
web amounts to 5 to 150 m/min on drawing in the width and 
to 5 to 400 m/min on drawing in the longitudinal direction. 
0.058. The particular advantage of the present invention 
consists of the fact that here nonwoven materials are pro 
Vided whose properties can be tailored to the respective 
individual demands. These properties consist of the good 
recovery property after a corresponding Stretching, the high 
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stretchability, the liquid barrier function, the breathability of 
the respectively functional performance and the compara 
tively low manufacturing costs. The following examples can 
be given in this connection. 
0059 A first example consists of an elastic breathable 
nonwoven material having a textile Surface and a liquid 
barrier function. The product weight, the elasticity, the 
recovery property, the Strength and the barrier function can 
be set Such that the material can be used as a leg collar or as 
a stomach band in diaperS or in protective clothing. The 
nonwoven material can be a composite material in which the 
elastic material should be part of the barrier layer. It is 
achieved by the use of microfibers put into an elastic State 
which are present either as meltblown fibers or as bicom 
ponent split fibers as part of the barrier layer. Another 
application can consist of the fact of Substituting a following 
film by the material in accordance with the invention or of 
accordingly Substituting at least part of the film, for example 
on use in hygiene products, to achieve barrier properties here 
and good elasticity with better comfort. A preferred use in 
particular in the field of diapers thus results. 
0060. Due to the excellent elastic properties of the non 
woven material, it can, however, also be used in the furniture 
industry as a cover material or as a bed covering material. 
The elasticity of the material increases the comfort here and 
facilitates the handling of the material. For instance, han 
dling capability can be Substantially facilitated on a corre 
sponding covering of pieces of furniture or of bed mat 
tresses, Since the elastic material lies easily at the corners 
and edges of the respective piece of furniture or of the 
mattresses. In this application case, the nonwoven material 
can consist of a composite material in which the material 
provided with elastic properties is combined with other 
nonwoven materials in order to achieve improved physical 
properties, for example an improved Strength and an 
improved visual appearance. A resiliently porous elastic 
nonwoven material with Stretch properties can be used as a 
Substitute for foam material in an application in the field of 
upholstery manufacture and cushion manufacture with 
respect to its, product weight, the elasticity, the Strength and 
a possible barrier function. 
0061 The elastic nonwoven material can, if desired, be 
treated such that it becomes hydrophile on one or both sides 
or has hydrophilic or hydrophobic Zones. In this process, the 
product weight, elasticity, recovery property, Strength and 
hydrophilic properties can be adapted Such that the material 
can be used as a clothing material or as a cover material. The 
material here in particular has good comfort in wear and a 
good fitting shape. 
0062). The aforesaid advantageous application areas are 
only listed by way of example and can be Supplemented by 
any other examples in which the advantageous product 
properties of the material in accordance with the invention 
come to bear. 

0063. Further details and advantages of the invention 
result from the embodiments explained in the following with 
reference to the drawing. There are shown: 
0064 FIGS. 1a, b: a schematic side view and a plan view 
of part of an apparatus in accordance with the invention for 
the manufacture of the nonwoven material in accordance 
with the invention; 
0065 FIG. 2: a diagram to illustrate the permanently 
remaining lengthening of the material, also in dependence 
on the share of the meltblown fibers in % by weight and in 
the elastomeric share; 
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0.066 FIG. 3: permanently remaining lengthening on 
different longitudinal Stretching procedures and different 
Stretching cycles, 
0067 FIG. 4: a diagram to illustrate the barrier properties 
in the Stretched State of the material in accordance with the 
invention; 
0068 FIG. 5: a stretch-test diagram in which an SMMS 
material having meltblown fibers in accordance with the 
prior art is used; 
0069 FIG. 6: a stretch-test diagram in which an SMMS 
material in accordance with the prior art containing elasto 
meric meltblown fibers is tested; 

0070 FIG. 7: a schematic illustration of the manufacture 
of SMMS material. 

0071 An apparatus is shown in FIG. 1 in which the 
Starting nonwoven materials, which come from a production 
machine known per Se, are further processed Such that their 
fibers or filaments are preferably oriented in one direction. 
With this apparatus, a Stretching in the direction transverse 
to the conveying direction of the nonwoven material web 
can be generated, on the one hand So that here an elastic 
property is achieved in the longitudinal direction of the 
nonwoven material web. Alternatively, elasticity can be 
generated in the transverse direction of the nonwoven mate 
rial web by a corresponding Stretching in the longitudinal 
direction of the nonwoven material web. 

0072 The core of the apparatus 10 consists of an oven 12 
through which the nonwoven material web 14 is guided. The 
nonwoven material web 14 is removed from a correspond 
ingly supported roll 16. The nonwoven material web 14 is 
pulled forward by a feed roll pair 18 between which the 
nonwoven material web 14 is clamped. Wheel-shaped grip 
ping apparatuses 20 with reception regions to grip the 
nonwoven material Web 22 arranged at their periphery are 
arranged inside the Oven Space to the Side of the nonwoven 
material web. These reception regions arranged at their 
periphery are here only shown in part of the periphery of the 
wheel-shaped gripping apparatuses 20 in FIG. 1. However, 
they run around the whole periphery of the wheel-shaped 
gripping apparatuses. The nonwoven material web is taken 
up by means of these reception regions and, as shown in 
FIG. 1 b, is stretched laterally, that is is essentially widened. 
To now generate elasticity in the longitudinal direction of the 
nonwoven material web, the Speed of the nonwoven material 
web in the longitudinal direction is lowered Such that a 
drawing in the width becomes possible. In this process, the 
material is drawn in the width faster here than it is moved on 
in the longitudinal direction So that the total nonwoven 
material web becomes wider as a result and has a higher 
basis weight. 
0.073 During the stretching in the width, the nonwoven 
material web 14 is heated up so far inside the oven 12 that 
the temperature lies between the Softening point and the 
melting point of the respective thermoplastic fiber material. 
The respectively used wheel-shaped gripping apparatuses 
can be Selected in their diameter in dependence on the 
desired stretching of the nonwoven material web. The 
Stretching rate for the nonwoven material web usually lies 
between 5% and 500%. 

0.074. If elasticity transversely to the longitudinal direc 
tion of the nonwoven material web should be generated with 
the apparatus shown in FIG. 1, the wheel-shaped gripping 
apparatuses 20 are not used. In this case, the nonwoven 
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material web 14 is drawn in longitudinal Stretching during 
the heating in the oven 12, with the roll pairs 18-between 
which the nonwoven material web is clamped-being driven 
at a Speed which is higher than the entry Speed of the 
nonwoven material web 14 into the oven 12. The nonwoven 
material web is given an elasticity in the transverse direction 
by this longitudinally directed Stretching process. The fibers 
and filaments are predominantly aligned in the longitudinal 
direction in this process. Since the nonwoven material web 
14 is not fixed at the side, its width is reduced in the direction 
transverse to the propagation direction of the nonwoven 
material web. 

0075. The products improved in their elastic properties 
using the apparatus shown in accordance with FIG. 1 were 
examined as to their properties, with different nonwoven 
materials being used here to be able to adjust the Stretch 
property, the recovery property and the barrier functions of 
the respective nonwoven material web. 
0076. The tensile strength on tearing and the lengthening 
under the application of different loads is measured in 
accordance with ERT 20.2/89 with respect to determining 
the elasticity. 

0077. The recovery property is determined in that the 
nonwoven material is stretched to a pre-determined length 
Stretching for a pre-determined number of load cycles and is 
respectively relaxed for two minutes before the permanently 
remaining lengthening of the nonwoven material web is 
measured. 

0078. The watertightness of the product, expressed as a 
hydroStatic head, is used as the barrier function. This mea 
Surement was carried out in accordance with the Standard 
ERT 120.1/80. 

0079. In the Table 1 shown below, product information 
on the nonwoven materials used in the trials is reproduced. 
The spunbond fibers are all made from polypropylene (with 
the exception of product P in which metallocene propylene 
was used). The needle felt product is manufactured from 
polypropylene Staple fibers. P designates the Starting non 
woven material and O the heat-treated nonwoven material in 
which the larger part of the fiberS is aligned in one direction. 
The Statement of base weight relates to the respective 
Starting nonwoven material. 

TABLE 1. 

Meltblown Process 

Design Elastomer Temp. 
Product Type S/M/M/S (g) (%) V9/V8 ( C.) 

A (P) SMMS 20/75/7.5/20 O 
B (O) SMMS 20/75/7.5/20 O 1.5 140 
C (P) SMMS 17.5/2.5/2.5/17.5 70 
D (O) SMMS 22.5/2.5/2.5/22.5 70 1.4 135 
E (P) SMMS 20/5/5/20 70 
F (O) SMMS 20/5/5/20 70 1.4 135 
G (P) SMMS 17.5/7.5/7.5/17.5 70 
H (O) SMMS 17.5/7.5/7.5/17.5 70 1.4 135 
I (O) Needle O 1.4 141 

felt 
J (O) SMMS 4f1/1f4 70 1.25 135 

Ph 
K (O) SMMS 5/15/15/5 70 1.25 135 
L (O) SMMS 6/1.5/15/6 70 1.3 135 
M (O) SMMS 7/1.5/15/7 70 1.3 135 
N (O) SMMS 8.5/15/15/8.5 70 1.3 135 
O MM 7.5/7.5 70 



US 2006/0052023 A1 

TABLE 1-continued 

Meltblown Process 

Design Elastomer Temp. 
Product Type S/M/M/S (g) (%) V9/V8 ( C.) 

P(O) SMMS 6/1.5/15/6 1.25 137 
(MPP) 

0080. The materials are thermomechanically modified 
Since a large part of the fiberS is aligned in one direction. 
Excellent Stretching properties, recovery properties and bar 
rier properties hereby result. These particularly good prop 
erties result from the representation in accordance with 
Table 2. Product B shows the properties of a product in 
accordance with the prior art, whereas the products D, F and 
H contain elastomeric meltblown fibers and have a Substan 
tially improved Stretching property. In Table 2, the Stretching 
property of the respectively collectively treated nonwoven 
materials is shown in which a large part of the fiberS is 
aligned in one direction. The weight values relate to the 
non-heat treated nonwoven material. 

TABLE 2 

Product B Product D Product F Product H. 
(O) (O) (O) (O) 

SMMS SMMS SMMS SMMS 
Unit 55 gsm 50gsm 50gsm 50gsm 

Tensile N/5 cm 1O 17 16 15 
strength 
Length % 200-250 330-380 350-400 400-450 
stretching 
on tearing 
Elastomers No Yes Yes Yes 
contained 

0081. In Table 3, data are shown in addition to the 
Stretching property with respect to the recovery property and 
the barrier function of products with a low basis weight 
which contain elastomeric meltblown fibers. Here, too, the 
weight data refer in each case to the non-heat treated Starting 
nonwoven material. 

TABLE 3 

Product J Product K Product L. Product M Product N 
(O) (O) (O) (O) (O) 

10gsm 13 gsm 15 gsm 17 gsm 20gsm 
SMMS H. SMMS SMMS SMMS SMMS 

Stretch 6 8 1O 12 16 
strength on 
tearing 
(N/5 cm) 
Lengthening 2OO-4OO 200-40 200-400 200-400 200-400 
on tearing 
(%) 
Air permeability 750 8OO 700 6SO 530 
(1/m/s) 
Recovery 5-10 5-10 5-10 5-10 5-10 
(%) 
2 x to 100% 
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0082) The product J has a very low basis weight (10 
g/m), on the one hand. Nevertheless, this hydrophilic 
SMMS nonwoven material has a defined pore size distribu 
tion. The product concept using very light Spunmelt com 
posite products combines particularly good hydrophilic 
properties with a good particle retention property So that 
overall an improved SAP barrier property is achieved. At the 
Same time, a Softer product has been provided due to the fine 
meltblown fibers and spunbond fibers. 

0083) The products with a basis weight of 13-20 g/m 
(the products K, L, M, N and P) are suitable for applications 
in which a Soft textile Surface, good recovery properties, a 
good Stretching property and a barrier function are required. 
The use in diaperS Suggests itself here, for example as a 
Stomach band or as a leg collar. A use as protective clothing 
is also preferably possible with this product. In particular the 
maintenance of the barrier property during the Stretching 
characterizes this material over the known materials. 

Product I 
(O) 

Needle felt 
80gsm 

50 

No 

0084. The product which consists of the spunbond fibers 
using metallocene polypropylene shows extremely high 
Stretching properties. 

0085. The product O, a meltblown nonwoven material 
which consists of elastomeric components, shows the fol 
lowing properties: 

Product P 
(O) 

15 gsm 
SMMS 
MPP 

15 

400-600 

500 

5-10 



TABLE 4 

Unit Product O 

Base weight G/m2 15 
Tensile strength N/5cm 1.5 1.5 
Stretch at breaking point % 500-700 
Remaining deformation (2x % 7 
at 150%) 
Fiber thickness Denier O.O3-0.6 
Air permeability L/m/s 600-900 

0.086 A base weight of 15 g/m, at a stretching strength 
of 1.5 N/5 cm. The longitudinal stretching on tearing 
amounts to 500 to 700% and a permanent longitudinal 
stretching at two-fold stretching to 150% amounts to only 
7%. The fiber thickness amounts to 0.03 to 0.6 denier and the 
air permeability amounts to 600 to 900 L/m°/s. The fiber 
thickness within the elastomeric meltblown fiber layers 
amounts to 0.01 denier to 1 denier, but should preferably lie 
between 0.01 and 0.05 denier to have the best possible 
barrier function and recovery properties. 
0087 Depending on the elastomeric component used (for 
example a Kraton(E) composite or an elastomeric polyole 
fine), which is used for the meltblown layer, it is possible to 
match the recovery properties of the product to the respec 
tive demand. AS results from FIG. 2 and the Table 5 
reproduced in the following, the recovery property is depen 
dent to a great extent on the type of the elastomeric material 
used and naturally on its proportionate amount. The corre 
sponding properties in accordance with the present invention 
are Substantially improved in comparison with the recovery 
properties of SMMS materials in accordance with the prior 
art. In the prior art, for example in U.S. Pat. No. 35,206, a 
recovery property of an SMMS material of 60% is achieved 
with a 50% lengthening, which means that a permanent 
lengthening of 40% is achieved after an interplay. The 
products in accordance with the present invention, however, 
in comparison, reach a recovery property of more than 70% 
on a two-fold lengthening by 150%. 

TABLE 5 

Remaining lengthening (2x to 150% 

“DSMMS 
(22.5/2.5/ “F SMMS “H SMMS 
2.5/22.5) (20/5/5/20) 17.5/7.5/7.5/17.5) 

Elastomeric meltdown 22% 22.5% 17.7% 
Type A 
Elastomeric meltdown 22.7% 16.7% 1.7% 
Type B 
Elastomeric meltdown 27.7% 26.7% 22.3% 
Type C 

0088. In Table 5, the remaining lengthening of thermo 
mechanically treated SMMS material having elastomeric 
meltblown fibers is shown. These products are stretched 
two-fold by 150%. 
0089. In FIG. 2, the permanent lengthening of the mate 
rial web is established in dependence on the Selected product 
(cf. the values in Table 5). 
0090. It can be found as a result that the materials having 
elastomeric meltblown fibers have a long-term recovery 
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property. Even after five movement cycles in which a length 
stretching of 150% takes place, a recovery property of 70% 
still results, as results from FIG. 3. In FIG. 3, the change 
cycles of the lengthening of the web are varied. 
0091. In the Table 6 reproduced below, the air perme 
ability of the product is shown in the stretches state for an 
SMMS product having a basis weight of 50 g/m having 
elastomeric meltblown fibers. 

TABLE 6 

Air permeability l/m/s in the stretched state 

Product O% 10% 20%. 30%, 40%, 50%, 100% 150% 

H (O) 350 550 750 900 12OO 1350 18OO 1950 

0092 Products which have an elastomeric meltblown 
portion show a large and obvious increase in the air perme 
ability and breathability in the stretched state. However, the 
barrier layer provided with elastic properties has the result 
that the water impermeability of the product remains main 
tained, while the product is Stretched. Corresponding data 
result from the following table 7 and from the FIG. 4 in 
which the water permeability is entered in dependence on 
the length Stretching. 

0093. A unique identifier of the flow material containing 
elastomeric meltblown fibers is that the material remains 
water-impermeable even on Strong Stretching. It can thus be 
found that, on a stretching by 150%, 90% of the original 
watertighness still remains maintained. A standard SMMS 
product cannot be lengthened by 150% (cf. A in FIG. 4 and 
in Table 7) and even the SMMS material, which is stretched 
under heat treatment and contains conventional meltblown 
fibers, shows a fall in the water impermeability to 70% in 
relation to the initial value (cf. product B in FIG. 4 and in 
Table 7). 

TABLE 7 

Remaining water impermeability (% 

Length stretching of the material 

Material O% 10% 50% 100% 150% 

Product A: PP meltblown 1OO 97.5%, 59.9% 
Product B: PP meltblown 1OO 100% 100% 96.9%. 69.2% 
Product H: elastomeric 1OO 100% 100% 95.4% 91.2% 
meltblown 

0094. It can be found in summary that, in relation to the 
prior art as it is shown by the products A and B in Table 7 
or FIG. 4, the new nonwoven materials having the elasto 
meric meltblown fibers (product H) differ in that they even 
maintain a very good barrier property on a Stretching by 
150%. 

0095 The materials having the integrated elastomers in 
the meltblown layer show very good recovery properties. In 
the FIGS. 5 and 6, printouts of the tests of two materials are 
shown. Both products were stretched three times by 100%, 
with the permanent material lengthening being able to be 
read off the x axis. In FIG. 5, the product B having 55 g/m’ 
basis weight and consisting of an SMMS material having 
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conventional meltblown fibers has been tested. In FIG. 6, in 
contrast, an SMMS material having elastomeric meltblown 
fibers and having a basis weight of 50 g/m has been tested. 
Here, too, the material was stretched three times by 100%. 
A comparison of the two materials shows that the recovery 
properties of the nonwoven material having the elastomeric 
meltblown fibers (FIG. 6) are substantially better than those 
of the nonwoven material not containing any elastic melt 
blown fibers. 

1. A nonwoven material having elastic properties aligned 
in one direction, comprising: 

either one multilayer composite including at least one 
layer in which fibers or filaments made of an elastic 
polymer are contained, 

or of a homogeneous fiber and filament mix in which a 
portion of the fiberS is composed of an elastic polymer, 

wherein each case a larger part of the fibers or filaments 
is aligned in a direction under the application of heat 
which extends transversely to the direction in which the 
nonwoven material is elastic. 

2. A nonwoven material in accordance with claim 1, 
wherein the multilayer composite contains elastic melt 
blown fibers and spunbond fibers. 

3. A nonwoven material in accordance with claim 1, 
wherein the elastic meltdown fibers contain bicomponent 
fibers having an elastic portion. 

4. A nonwoven material in accordance with claim 1, 
wherein the Spunbound fibers are not elastic. 

5. A nonwoven material in accordance with claim 1, 
wherein the homogeneous fiber mix is composed of a needle 
felt and/or a Spunlaced product to which elastic fibers have 
been added. 

6. A nonwoven material in accordance with claim 1, 
wherein a homogeneous fiber mix of a needle felt and/or a 
Spunlaced product is combined with at least one layer of 
elastic meltdown fibers and/or spunbound fibers. 

7. A nonwoven material in accordance with claim 1, 
wherein the needle felt and the Spunlaced product also 
include Viscose or natural fiberS Such as cellulose in addition 
to synthetic fibers. 

8. A nonwoven material in accordance with claim 1, 
wherein one or more meltdown layers (M) are arranged 
between one or more spunbound layers (S), Such as in the 
order SM, SMS, SMMS, SSMMS, SSMMSS, with the 
elastomeric layers being contained at least in one meltdown 
layer. 

9. A nonwoven material in accordance with claim 1, 
wherein the elastic nonwoven layer is a liquid barrier layer 
or a particle retention layer. 

10. A nonwoven material in accordance with claim 9, 
wherein the property as a liquid barrier layer or a particle 
retention layer also remains maintained after drawing or 
Stretching the nonwoven material. 

11. A nonwoven material in accordance with claim 1, 
wherein the product stretchability amounts to 0-700%, pref 
erably to 50-400%. 

12. A nonwoven material in accordance with claim 1, 
wherein the recovery (recovery property) of the product 
amounts to at least 60%, preferably to at least 80%, on a 
two-fold stretching by 100%. 
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13. A nonwoven material in accordance with claim 1, 
wherein the recovery (contracting property) of the product 
amounts to at least 50%, preferably to at least 70%, on a two 
fold stretching by 150%. 

14. A nonwoven material in accordance with claim 1, 
wherein it is breathable. 

15. A nonwoven material in accordance with claim 1, 
wherein it is hydrophilic. 

16. A nonwoven material in accordance with claim 1, 
wherein a polymer having elastic properties is used as the 
meltdown fiber and having similar flow properties (with 
respect to the rheological and Viscosity properties) as 
polypropylene. 

17. A nonwoven material in accordance with claim 16, 
wherein it can be manufactured in an industrial production 
plant with high productivity. 

18. A nonwoven material in accordance with claim 17, 
wherein the meltdown fibers are composed of the following 
mixture: more than 60% by weight of a triblock copolymer 
consisting of 70% by weight of styrene-ethylene/butylene 
styrene and 30% by weight of styrene-ethylene/butylene 
Styrene, where the polystyrene portion of the polymer is 
14% by weight (e.g. Kraton G(R), 5-35% by weight of 
polypropylene Suitable for processing in the meltblown 
method and an anti-blocking agent to improve the flow 
properties. 

19. A nonwoven material in accordance with claim 18, 
wherein the meltblown fibers are composed of an elastic 
polyolefine, for example of a metallocene-catalyzed 
copolymer of the polyethylene and/or polypropylene. 

20. A nonwoven material in accordance with claim 18, 
wherein the meltdown fiberS is composed of a thermoplastic 
elastic polyurethane. 

21. A nonwoven material in accordance with claim 1, 
wherein, with a multilayer design, in addition to at least one 
meltblown layer having elastic fibers, Spunbond layerS made 
of one of the following materials are present: of polyolefine 
or polyester, or bicomponent polymer based on polypropy 
lene and polyethylene, or of a polypropylene or polyester 
mixed with a bicomponent polypropylene/polyethylene or 
of an elastic polymer Such as polyurethane, polystyrene 
block copolymer or an elastic polypropylene and/or polypro 
pylene. 

22. A nonwoven material in accordance with claim 21, 
wherein the spunbond layers and/or meltblown layers have 
a different design. 

23. A nonwoven material in accordance with claim 1, 
wherein the layers of the multilayer design are bonded to one 
another by needlepunching, Spunlacing, by thermobonding, 
by calendering with Smooth rolls and/or engraved rolls 
and/or by infrared bonding. 

24. A nonwoven material in accordance with claim 1, 
wherein the basis weight of the multilayer design amounts to 
7 g/m up to 400 g/m, where the elastic meltdown layers 
amount to 1 to 60% by weight. 

25. A nonwoven material in accordance with claim 1, 
wherein the basis weight of the needle nonwoven/spunlaced 
product or needle nonwoven together with elastic meltblown 
layers amounts to 40-700 g/m, where the elastic meltblown 
layers amount to 1 to 60% by weight. 

26. A nonwoven material in accordance with claim 1, 
wherein the meltblown layer provided with elastic properties 
has a fiber thickness of 0.01 to 1.2 denier, preferably 0.01 to 
0.5 denier. 



US 2006/0052023 A1 

27. A method of manufacturing a nonwoven material in 
accordance with claim 1 to 26, characterized in that the 
prefabricated nonwoven material web is drawn either in the 
running direction or transversely to the running direction for 
the aligning of the fiberS/filaments under the application of 
heat. 

28. A method in accordance with claim 27, wherein the 
transport Speed in the longitudinal direction, measured in %, 
is lowered by more than the width increase in % to generate 
the elastic properties of the nonwoven material in the 
longitudinal direction and the increase of the basis weight 
belonging thereto. 

29. A method in accordance with claim 27, wherein the 
width restriction, measured in %, is higher than the increase 
of the transport Speed in the longitudinal direction, measured 
in 76, to generate elastic properties of the nonwoven material 
in the transverse direction and the increase of the basis 
weight belonging thereto. 

30. An apparatus for the carrying out of the method in 
accordance with claim 1, characterized in that it has an oven 
and at least one drawing device to draw the nonwoven 
material web. 

31. An apparatus in accordance with claim 30, wherein 
the drawing device to draw the nonwoven material web in 
the direction transverse to its transport direction has two 
wheel-shaped gripping apparatuses arranged to the Side of 
the nonwoven material web and having receiving regions 
arranged at its periphery to grip the nonwoven material web. 

32. An apparatus in accordance with claim 1, wherein the 
drawing device to draw the nonwoven material web in the 
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direction longitudinal to its transport direction is composed 
of at least two rolls via which the nonwoven material web is 
fixed by friction, wherein it is pulled at a Speed higher in 
comparison with the entry Speed of the nonwoven material 
web into the oven so that the nonwoven material web is 
drawn in the longitudinal direction. 

33. An apparatus in accordance with claim 1, wherein the 
drawing device to draw the nonwoven material web in the 
direction longitudinal to its transport direction is composed 
of at least two oppositely disposed rolls between which the 
nonwoven material web is clamped and which are derivable 
at a higher peripheral Speed than entry Speed of the non 
woven material web into the oven so that the drawing of the 
nonwoven material web in the longitudinal direction takes 
place. 

34. An apparatus in accordance with claim 1, wherein a 
temperature is Set in the oven between the Softening point 
and the melting point of the respectively processed thermo 
plastic fibers. 

35. An apparatus in accordance with claim 1, wherein the 
drawing/pulling Speed of the nonwoven material web 
amounts to 5-150 m/min, preferably to 40-100 m/min, on the 
drawing into the width. 

36. An apparatus in accordance with claim 1, wherein the 
processing Speed of the nonwoven material web amounts to 
5-400 m/min, preferably to 80-250 m/min, on the drawing in 
the longitudinal direction. 


